Alphoid repetitive DNA in human chromosomes.
The thesis describes the first extensive DNA sequence analysis that demonstrated that the tandemly repeated alphoid DNA in the centromere of the human chromosomes consists of distinct subfamilies and in a number equal to or exceeding the number of chromosomes. The expected presence of only one or a few distinct subfamily on individual chromosomes was supported by the characterization of an extremely well-defined subfamily specific for chromosome 7 and represented in the original collection of subfamilies. The pattern of chromosome-specificity breaks down among the acrocentric chromosomes where chromosomes 13 and 21 were found to share one and chromosomes 14 and 22 to share another specific subfamily. By in situ hybridization these subfamilies were shown not to be shared by other chromosomes. The remarkable pairwise pattern of sequence homogenization was present also in the chimpanzee genome raising the question of its biological role. However, the subfamilies on these human and chimpanzee chromosomes are not orthologous but were shown to originate from two evolutionarily different repeat families. It follows that dramatic sequence evolution has occurred in one or both species during or after separation. The sequence evolution might even occur at a higher rate in humans. This possibility was studied in orthologous alphoid sequences on the X chromosome of humans and the great apes. The analysis supports the general view that our closest relative is the chimpanzee and indicates that the rate of recombination is increased in the human repeat DNA. A "molecular clock" running faster in this DNA may have evolutionary implications. Finally, the usefulness of alphoid subfamilies as chromosome-specific markers is illustrated in a cytogenetic dissection of the centromeric region of Robertsonian translocations. The breakpoints were located to satellite III DNA leaving these chromosomes dicentric. The order of the different tandem DNAs on the p-arm of the acrocentric chromosomes could also be established.